Comparative Studies of Special Media for Identifying Candida Albicans from Other Candidas and Molds1  by Sina, Bahram & Reiss, Frederick
COMPARATIVE STUDIES OF SPECIAL MEDIA FOR IDENTIFYING
CANDIDA ALBICANS FROM OTHER CANDIDAS AND MOLDS*
BAURAM SINA, M.D.f AND FREDERICK REISS, M.D.
The increased incidence of Candida infections in man increases the need for
precise laboratory methods for the identification of the causative organism. It is
generally accepted that Candida albicans is the primary pathogen in candidiasis
of the skin and mucous membranes. It is not impossible, however, that other
species may occasionally become pathogenic to the skin. For example, organisms
considered nonpathogenic for the skin such as Candida tropicalis, Candida
krusei and Candida guilliermondii have been isolated from cases of endocarditis,
meningitis and vulvovaginitis. From a dermatological point of view, Candida
albicans is still considered the most important single pathogenic species of the
Candida genus. The most desirable laboratory diagnostic methods are those which
make a rapid differentiation between species reasonably accurate, simple and
inexpensive.
Numerous laboratory procedures, some of which are somewhat complicated,
have been proposed in the past, but the most simple, rapid and inexpensive
technic for identifying Candida albicans is to demonstrate chiamydospore forma-
tion. This diagnostic spore formation can be induced on corn meal agar', rice
infusion agar2 and Bacto-chiamydospore agar.3 Another simple, quick and inex-
pensive method was proposed by Nickerson4 who utilized a culture medium
which contained as an active ingredient a complex polybismuth sulfite. In view
of the conflicting reports regarding the reliability of each of these culture media,
we deemed it of interest to study and compare their usefulness.
MATERIALS AND METHODS
In order to identify and compare freshly isolated Candida species, we used in our study a
known strains of Candida albicans which readily formed chiamydospores on corn meal agar.
This strain was compared with 30 strains of Candida species freshly isolated from lesions of
the skin and mucous membranes. In addition, we used the following strains : Candida
guitliermondii, Candida krusei, Candida parakrusei, Candida 8tellatozdea, Candida tropicalis
and Candida pseudotropicalis. All of the strains were grown on Sabouraud's 4% glucose agar
and maintained at room temperature.
The following culture media were employed in our comparative studies: (1) Corn meal
agar (Difco), (2) rice infusion agar, (3) Bacto-chiamydospore agar (Difco) and (4)
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son's medium (Ortho)*. For study of the morphology of the organisms on corn meal agar,
rice infusion agar and Bacto-chiamydospore agar, we used Benham's6 technic of cutting the
agar with the tip of a curved wire. A cover glass was placed over these cuts in the agar and
the cultures were incubated at temperatures varying between 23°30°C. After inoculation
of the culture media, microscopic examinations were made at 2, 3, 5, 7, 10, 15 and 20 days.
Observations were made (1) of the growth developing under the center of the cover glass
(non-aerial), (2) the growth under the edge of the cover glass (semi-aerial) and (3) the un-
covered inoculated agar (aerial). Cultures grown on Nickerson's slanted medium did not
require further microscopic examination because "large jet-black or dark brown roundish
colonies" were considered to be characteristic of Ca,idida albicans. The following strains
were cultured on Nickerson's medium: Candida albicans, Candida krusei, Candida guillier-
mondii, Candida stellatoidea, Candida tropicalis and Candida pseudotropicalis.
RESULTS AND DISCUSSION
A known strain of Candida albicans grown on rice agar formed chiamydospores
in five days while it required ten days on corn meal agar and Bacto-chiamydo-
spore agar. None of the strains of Candida krusei, Candida parakrusei, Candid,a
guilliermondii, Candida stellatoideat, Candida tropicalis, and Candida pseudo-
tropicalis produced chiamydospores when grown on rice agar, corn meal agar or
Bacto-chiamydospore agar.
On Table II are summarized the microscopic differences between 30 Candida
albicans strains isolated in our laboratory, which occurred by the fifth day of
inoculation. It is noteworthy, however, that occasionally chlamydospores could
be found as early as the second day of incubation, but this occurred only on the
rice agar and not on any of the other media studied.
In comparing the frequency of chiamydospore formation in the above media,
it was noted that 20 strains produced chiamydospores on rice agar, 23 strains on
corn meal agar and only 20 strains on Bacto-chiamydospore agar on the semi-
aerial part of the slit culture. In the uncovered aerial part of the culture, ten cul-
tures formed chlamydospores on rice infusion agar, eleven formed them on corn
meal agar and three formed them on Bacto-chlamydospore agar. Seventeen
strains produced chlamydospores in the non-aerial part of the culture on rice
infusion agar while seven produced chiamydospores on corn meal agar and
eighteen on Bacto-chlamydospore agar.
In most instances, non-budding yeast cells were observed in the aerial part of
the culture growth, whereas budded cells were more frequently seen in the semi-
aerial portion. Filamentation was seen more frequently in the non-aerial part,
and less often in the semi-aerial part. These observations confirm those of
Wickerham1 who also observed almost exclusively budded yeast cells in the
presence of a favorable supply of oxygen, and that hyphae formation was in-
duced by a reduced oxygen supply.
It is of considerable interest that not only Candida albicans, but all Candida
species are capable of reducing bismuth on Nickerson agar. A similar reaction was
caused by one strain of Geotrichum, Cryptococcus neoforinans as well as many
* Furnished through the courtesy of the Ortho Pharmaceutical Corporation, Raritan, N.J.
t It should however, be mentioned that Winters reported the chiamydospore formation
in some strains of Candida stellatoidea.
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strains of non-pathogenic yeasts. Nickerson's medium was therefore found to be
unreliable when used for the purpose of distinguishing Candida albicans from
ordinarily non-pathogenic species.
CONCLUSION
Rice infusion agar proved to be most suitable for the identification of Candida
albicans since chiamydospore formation was observed as early as the second day
of incubation. The formation of chiamydospores occurs almost invariably in
rice infusion agar in comparison with corn meal and Bacto-chiamydospore agar
in which chlamydospore formation is delayed. Nickerson's agar cannot be recom-
mended as a routine procedure for the identification of Candida albicans since
a number of other species, not belonging to genus Candida are also capable of
reducing bismuth and forming jet-black or brown colonies.
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